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ABSTRACT

A comprehensive studv of the family Epitoniidac that exists in
the lower to middle Miocene portion of the Alum Bluff Group
of Florida (USA) was conducted. A total of 14 species was
examined. Of these, 12 are considered valid members of the
family Epitoniidae. Theyv include three previonsly described
spe cies, Amacea wu([m rae, Cirsotrema cirritum, and E pmmmm
virginiae. plus nine new species. Seven of the new species were
collected from the Chipola Formation and two from the Shoal
River Formation. One new species is assigned to the genns
Cirsotrema, two are assigned to the genus Opalia, and six are
assigned to the genus Epitonium.

Cirsotrema previously reported from the Chipola Formation
as Cirsotrema dalli. « Pleistocene to Recent species, has been
described as a new species. Epitonium alaguaense reported
from the upper Miocene Choctawhatchee Formation (upper
Alum Bluff Group) and (plestl(nmb]v placed in the Shoal River
Formation fauna by Gardner (1947) is no longer recognized as
a Shoal River Formation species and Gegania acutissima has
been placed with the Arclhitectonica-like members of the family
Mathildidae.

Additional Keywords. NMiocene, Chipola Formation, Shoal
River Formation. Cirsotrema. Opalia, Epitonium, Clhipola
River, Tenmile Creek, Farley Creek

INTRODUCTION

The tamily Epitoniidae has an extensive history with rep-
resentatives dating back to the early Mesozoic. According
to Clench and Turner (1950), the group appears to have
reached its peak of diversity during the Eocene and Mi-
ocene epochs. In Florida | (USA), membel@ ol the family
are well represented in early Miocene deposits and, to a
lesser estent, in middle Miocene de sposits of the Alum
Bluff Group.

The Alum Bluff Group consists ol five named strati-
graphic units (Figure 1). From oldest to voungest these
units are the Chipola Formation, Ouk Grove Sund, Shoal

Anthor for correspondence

River, Choctawhatchee, and Jackson Blufl formations
(1Tuddlestim, 1984). All of the Al Blnlf strata occur in
(mtcmps in the western portion of the Florida panhandle
(Figure 2). The lower Miocene (‘]n’pnla Formation was
deposited approximately 1S myva (Jones et al., 1993) and
outcrops along Tenmile, Farley, and Fourmile creeks,
and the C hlpold Yellow, Choctawhatchee, and Apalachi-
cola rivers. To date, most Chipola Formation specimens
have heen collected from Temmile, Farley. and Fourniile
creeks, and the Chipola River. Collections of [ossil speci-
mens from the Oak Grove Sand along the Yellow River
and the Chipola Formation along the \p.tla( ‘hicola River
are limited, given that these ]()Ldtl()lh typically can only
be accessed during very low water levels. According to
Vokes (1959), Femmlv Creek, IF arley Creek, and C h]pold
River complex alone encompasses over 7.5 miles (~12
km) of Chipola Formation exposures. The riddle Ali-
ocene Shoal River Formation was dvpusitcd approvi-
mately 12 mya (Jones et al., 1993). All known Shoal River
Formation outerops are west ol the (Thipn]u Formation
exposures with inost of the collecting arcas situated along
the Shoal River in Walton County. Overviews ol the ge-
ologv. stratigraphv, and )l](()]lt()]()‘f\ of the Chipola du(]
Slmdl River lormations can be lmmd respectively, i
Vokes (1989) and Portell et al. (2006).

Gardner (1947), as part ol her monographic treatment
of the molluscan fauna of the Alum BIntt Group. dis-
cussed three species helonging to the Lamily Epitoniidac.
These species were Ipn‘muum Spmzsw?n virginiac

(Maury. 1910), Epitonium (Clathrus) u[ru/nm nse (Nans-
field, 1935), and Gegaunla acutissima (Dall, 1892). How-
ever, onlv two of tlu .we taxa are herein considered to
belong to the family Epitoniidae. Epitoninm virginiae
was collected from u Chipola Formation site along the
east bank of the Apalachicola River. 1t was described by
Maury (1910) from a single, extremel small (3.7 mun
maximum height x 1.5 mm maximum width) specimen
that was part of the Cornell University Collection (now
deposited at the Paleontological Research Institution)
Epitoninm alaguaense, recorded by Manslield (1935
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Figure 1.

from the Arca zone ol the Choctawhatchee Formation, is
late Miocene (THuddlestun, 19S4). When Gardner (1947)
collected a shell fragment similar to Mansfield's shell at
a Shoal River site she included it as part of the lower
Al Bluft Group as defined by Cooke (1945). The col-
lective evidence now suggests that E. alaquacnse should

not be listed as part of the fauna of the lower Alum Blalf

Group (see Fignre 1), The reasons for this are twolold.
First, an extensive examination of the Chipola and Shoal
River formation fossils in the Florida Museum of Natural
History (inclnding Tulane University and Florida Geo-
]()“’l((l] Survey (()ll((tmns/ l’alu)ntnl()uu al Research -
stitntion, Smithsonian’s National Musenm of Natural
History, American Muscum ol Natural History, The
\cademy of Natural Sciences, /\l.llmm.l Geologic al Sur-
vey, and private collections during this .xtml_\ did not
nncover a single specimen that conld be referred to as E.
alaquacnse. Second, Gardner (1947: 577) stated that she
collected her shell fragment from “a horizon slightly
higher than the typical Shoal River formation.” Based
upon this remark and that no additional specimens simi-
lar to E. alaguacnse were ever found in the above-
mentioned collections, it seems Fair to assimine that Gard-
ner’s speciinen belonged to strata younger than the Shoal
River Formation: most probably to the npper Miocene
Choctawhatchee Formation.

Dall (1592) deseribed Tuba acutissima and placed it in
the fanmily Mathildidue. Gardner (1947) replaced the ge-

f)
nns Tuba with Gegania and tentatively assigned it to the

s
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(2006),

tamily Epitoniidac becanse she felt that its morphologi-
cal characteristics more closely coincided with the sub-
order Ptenoglossa. Gardner's generic assigcnment of Ge-
vania was lms( d wpon the shell snml(mt\ to Gegania
pinquis Jeftreys, ISS4, a species collecte d dnnmr the
Porcupine Expedition off Cape Mondego. P(ntngdl.
However, the genus Gegania has since been assigned to
Architectonica-like members of the family Mathildidae
(Vaught, 1989).

In addition to the three species of Epitoniidae listed
for the Ahim BInft Group, Gardner (1947: 575) reported
shell fragments belonging to “at least a dozen™ species.

Gardner stated that most of the spu-inu'ns Were so in-
pertectly preserved that only snbgeneric deternninations
could be made. Four of the mnidentified e ptt(nm(]s came
from the Aldrich Collection (honsed at Jolins Hopkins
University) and the remaining species were [rom Gard-
ner’s collection. Eleven of t]w lvagments were obtained
from Shoal River Formation I()(‘dlll](‘S and two were col-
lected from Chlipola Formation sites. Gardner placed
eleven of the fragments in the genus Epitoninnt, one in
the senns Scaling, and one in the genns Gegania. Six
were placed in the subgenns Hyaloscala, two in Spinis-
cala, three in Cinetiscala, and one in Nodiscala.

IUis apparent from Gardner's (1947) discussion on the
Epitoniidae of the Ahm Blull Gronp that future work
renained to be done on the family. Sinee her publica-
tion, three additional species ol E Pl(nnm] e have been
reported from the Chipola: Formation. These are Cir-
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Figure 2. Map of Florida showing connties with Alum Bluff Group sediments found at or near the surface.

sotrema dalli Rehder, 1943; Scalina gnrdnvrﬂe {(Olsson,
1967): and Cirsotrema cirritiin Duerr. 2004, Cirsotrema
dalli is an extant species l(pm“tod to huve undergone
little morphological change since the early Miocene 1()ls-
son, 1967). Scalina wurlm rac was described by Olsson
1967) from a single large specimen collected from Me-
Clellan’s Farm in Calhoun Connty, Florida. 1t is a fairlv
common species, and since its dmmtr\ it has been
found at numerons Chipola Formation sites by the au-
thors and other inwstig;ttnrs. Cirsotrema cirrituin is a
much less common species collected at a few sites along
Tenmile and Farlev creeks and the (fhipmlu River (Du-
err, 20041,

Scattered among the material in museums and private
collections are a large number of epitoniids [rom the
Chipola and Shoal River formations of Florida that have
been amassed over the last fifty vears. Since many of the
recently collected specimens are in excellent slmpe we
have undertaken the task of i lentifving and describing
the new species and providing be tter (1(4@(111)t1()11x (md
updated taxonomic placements of existing ones. As will
be evidenced in this paper. many of these epitoniids have
shell structures that are similar to those of extant and
fossil species from Florida. the Caribbean, western Eu-
rope. and the eastern Pacific.

According to Clench and Turner (1951)

1979, Kilbum 19553). X;ik;t}';l]ll:l (2003

DuShane
Robertson

(1983a: 19S3h: 1993), Weil et al. (1999), and others. cur-
rent classification of the Epitoniidae is based upon shell
characteristics. For this study, morphological features
such as shell size (height and width). number and shape
of the nuclear w h(nls, niumber and shape of teleoconch
whorls, number and placement of the costae on the body
whorl. presence or absence of varices, tipe of sculpturing
on the body whorls, shape of the aperture, shape and
thickness of the onter lip, depth of the suture. presence
of punctae, and the spire 4115;1( were used to help differ-
entiate species. Spire angles were measured from pho-
tographs. A vertical line was drawn through the axis of
the shell and a protractor was used to determine the
angle between the margins of the body whorls on both
sides of the shell

Additionally; in order to ascertain whether or not the
Chipola Formation species of Cirsotrema is the same as
the Recent Cirsotrema dalli. we closely examined the
varices on both forms. As noted by Weil et al. (1999) and
others, the presence or absence of varices can be a kev
diagnostic leature for some species of Epitoninm. We
be lieve that the structural contiguration and the number
of varices that appear within a specitic generic group,
such as in certain Epitoninm, will change over geologic
time and that this morphological difference between the
Recent and fossil forms is significant enough to justifs
naming the fossil form as a separate species. In part, this
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decision to use the changes observed in varix eount as a
diagnostie feature at the species level is based upon the
precedence ol using the muomber, shape, and confignra-
tion of varices as a method of identifving different spe-
eies and genera in the family Muricidae. This technique
has been used broadly by muricid gastropod investigators
(ITerbert, 2005, and references therein).

Besides examining the varices on Cirsotrema dalli, we
also abraded the external portion of an nncatalogned Re-
cent shell in order to ecompare its underlying sculpture
with that of its lossil counterpart.

Even though many of the epitoniids examined are in
execlent sll.lpe the task of elassitying them and placing
them into their appropriate generic and sub(wnene
groupings was challenging. Tlns is, in part, becanse there
is very little natural lnstorv information on Recent spe-
eies that provide insight into how these animals grow and
how their growth is impacted by (An\jronmmnal condi-
tions. Sul)w({m ntly, we have relied he avily upon the
combined works of numerous past investigators to help
us with this decision making proeess. These researchers
included, but were not limited to: Brunet (1995), de
Boury (1909). Clench and Turner (1950; 1951: 1952),
DuShane (1979: 198S). Gardner (1947), Kilburn (1985).

Nakavamna (2003), Robertson (1983a; T983b; 1993). Weil
et al. (1999), and Woodring (1959).

At the generie and subgeneric levels of elassification
many investigators have widely divergent opinions about
in which aroup a specific epltomld should be plaeed.
Aecording to Clench and Tumer (1950), de Bouny's work
on [’p]tmm(l‘w lett behind a Jong list of generie and
subgeneric names with only the t\pes av dlldl)]t‘ for diag-
nostic analysis. This list includes seven generic wnd 19
subageneric names (Weil et al., 1999). 1t was Clench and
Turner’s (1950) opinion that de Boury became confused
about the overlapping eharacteristies of the Epitoniidae
and rather than tiving to place them into existing catego-
ries, he established new genera and subgenera for them.
To date, this confusion with overlapping characteristics
appears to have continued with the list of generic and
subgenerie extant Epitoniidac alone being expanded to
34 and 35 naines, respective Iy (Weil et al., 1999). For our

classification purposes we have decided to adhere, as

closelv as puml)lv to the more conservative phylogenetic
scheme followed by Clench and Torner (1950) rather
than the more rece ntl\ expanded version used by Weil et
al. (T999) and Nakavama (2004).

With fossils, plu('( ment ol certain epitoniids into ap-
propriate generic and subgenerie gronps has been ham-
pered by erosion ap]](mmmc degradation). This process
removes surface sc nlptmm present on ll\1n<r specimens
and CXPOSCS subsurface characteristics that are remark-
ably different. T this paper, an (\(unpl(- of the impact
erosion has on the external features of a shell is illus-
trated with the new species Epitonium conwaiae.

We have tried to survey all the pertinent descriptions
and illnstrations ol both Tossil and Recent epitoniids. For
tuxONOMIC comparison purposes the most sionificant ht-

erature came from publications dealing with the deserip-
tions of Recent and fossil species collected from the
United States, Central and South Ameriea. the northwest
Atlantic, European continent, and the eastern Pacifie.

Institutional abbreviations used herein are: USNM:
National Museunm of Natural History, Smithsonian Insti-
tution, Washington, DC; UF: Florida Museum of Natu-
ral History (FLMNH), University of Florida. Gainesville;
TU: Tulwe University, (formerly housed in New Or-
leans, Louisiana and now housed at the FLNINH); PR1:

Paleontological Researcli Institution, Ithaca, New York;
ANSP: Tl;e Academy of Natural Sciences, Philadelphia,
Pennsylvania; and BMSM: The Bailey-Matthews Shell
Museum, Sanibel Island, Florida. Because of prnacy
rights of landowners, speeific loeality data for specimens
deseribed below are not given. However, specifie locality
information is available to qualified researehers upon
written request to portell@{lmnh.ull.edu.

SYSTEMATICS

Superlamily Janthinoidea Lamarek. 1812
Family E pmmmldv Berry, 1910
Genus Amaca H., and A. Adams, 1833

Type Species: by subsequent designation, Scalaria
magnifica Sowerby, 1544

Subgenns Scalina Conrad, 1863
Amaea gardnerae (Olsson, 1967)
(Fignres 3-9)

Description:  Shell large. turriculate; protoconch miss-
ing; nine or ten teleoconch whorls. Spire angle 19.5°.
Whorls convex, relatively thin, with eancellate seulpture.
Canecllate pattern ereated by four spiral cords erossed
by smaller, evenly spaced axial costue: square spaces
within cancellate sullptmv possess textured pattern cre-
ated by tine overlapping axial and spiral threads. Suture
deeply impressed. Basal cord well-defined, surfaec
slightly elevated and sculptured with thin spiral and axial
threads. Sculpture below hasal dise Tacks elevated spiral
cords. Umbilicus absent.

Holotype:  USNM 645180, maximum height 47.5 mm,
maximuom width 4 mn.

Type Locality:  McClellan Farm,

Florickt.

Cathonn County,

Other Material Examined:  UF 117045, 1 shell, Ten-
mile Creek 04 (CA020) (= Tulkine University locality TU
951), Clarksville Quadrancle USGS 7.5 Series (1945),
Callioun County, Florida, Chipola Formation: UF
117057, 1 shell. locality and formation same as pre-
('( ding: UF 91459, 16 shells, Tenmile Creek 03 (CADIT)
(= lul(mv University locality TU 546), Clarksville Quad-
rangle USGS 7.5" Series (1945), Calhouu County,
Florida, Chipola Formation.

Distribution:  Amaca gardnerae is a fairly common
Chipola Formation species. 1t is abnndant at several col-
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Figures 3-9.

\mmaea cardnerae (Olsson, 1967). 3—1. \pertural and .l[ldI)l rtural views of holotype USNAI 645150 originally named

Scalina gardnerae Olsson. 1967, Since its original description the specimen has degraded. maximum height 47.5 mm. maximum width
144 mm. 5-S. Apertural, lateral, abapertural, and basal views of UF 117045 shown for coniparison to holotype (USNN 6451500 and
ther Chipola and Shoal River formation epitoniid species; maximum height 17.85 mm, maximum width 5.4 mm. 9. Magnified view

f sculpture of teleoconch of UF 117045, Scale bar = 0.6 mm

lection sites along Tenmile Creek but is less abundant
along Farlev Creck and the Chipola River. Thus far,
there are no reports of it having been collected along the
Yellow or the Apalachicola rivers.

Etymology:  Named for Julia A, Gardner, a pioneer
researcher on Chipola Formation mollusks.

Discussion:  Gardner (194S) reported an epitoniid
fragment from the Chipola Formation which she as-
sicned to the genus Scalina. Olsson (1967) later de-
scribed this species as Scalina gardnerac. A more thor-
ough analvsis of additional specimens of S. gardnerac
now indicates that it should be placed in the genus
\maca. DuShane (1955) noted that members of the ge
s Amaea are larger than anv known Scalina and have a
less distinct basal cord. 1n addition, DuShane observed
Yll it 1n "‘1" genus \imnaea lll(' S( ll]l)llll‘(‘ .Alm\(‘ (m(l In‘]ux\
the basal cord is ditferent. Unfortunately, the poor con

dition of the pe specimen described by Olsson makes it

diffienlt to tell what the senlpturing was like in the vi-
cinity ol the basal cord. Slllmwlm'nt specimens, however
have revealed that the senlpturing above and below the
basal cord is dilterent in S. cardnerac (Figures 5.°S

Cleneh and Turner (1950), Weil et al. (1999). and
Nakayama (2003) have all placed epitoniids with the shell
sculpture described by Olsson (1967) Lor Sealina aard-
nerae into the genus Amaea. We are in complete agree-
ment with this pl:u'vlm-m and have assigned Olsson’s
epitoniid to that genus.

Weil et al. (1999) has identitied eight subgeneric forms
of the genus Amaeca. These subgenera are distinguished
from one another by the types of sculpture that appeua

L
above and below the basal cord. Nakavama (20037 in hi

review of northwest Pacific epitoniids retained si the
subgenera listed by Weil et al. (19991 Among t]
subgenera listed for the genus Amaca by Naka 1

2003), the present authors have assigned the Chipola
Formation species to the subeenus Scalina. A
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Nakayama (2003) and Weil et al. (1999) mewmbers of this
subgenus possess convex body whorls with a cancelate
sculpture of spiral cords and axial ribs.

Representatives of the genus Amaca have been re-
ported from a number of other fossil locations. These
include Scala (Opalia) reticulata Martin, 1904, from the
Miocene Calvert Formation of Maryland, Amaea
(Sealina) ferminiana (Dall, 1908) from the Pliocene Es-
meraldas beds ol Ecuador. Seala (Aerilla) wiegandi
(Bose, 1910) from Mexico and the Miocene Cliagres
Formation ol Panama (formerly Canal Zone), Scalina
pseudolerogi (Maury, 1925) from the Pliocene of Trin-
idad, Epzmnmm (Ferminoscala) manabiamuon (Pilsbry
and Olsson. 1941). and Epitoniwm (Ferminoscala) ele uth-
erium (Pilsbry and Olsson, 1941) from the Pliocene
fauna of western Ecuador, Scalina boylae (Olsson, 1967)
from the Pliocene Tamiami Formation of Florida, and
Sealina kendacensis Jung, 1971, from the Miocene Ken-
deace Formation of Carriacou. Ainaca ferminiana. origi-
nally described from the Recent of Baja California, is an
offshore species. It ranges from Mexico south to Pern
(Weil et al., 1999). 1)11%]14110 (198S) considered E.
eleutheriunt and S, wiegandi to he synonvinous with A
ferminiana and suggested that S. psendolerogi as well as
some other fossil species of Amaca may be synonymons
with A. ferminiana. Comparison of A um(lmm( with A,
ferminiana clearly illustrates that the two spe cies are not
SYBOLYNIOUS. Anmcaﬁ riniaina Possesses six to nine spi-
ral cords of uniform thickness on the body whorls. while
A gardnerae possesses four broad primary cords with
ﬁnm cords in between. The costae on A gardnerae are
also less prominent then they are on A ferminiana. Com-
parison of Amaca mitehelli (Dall, 1596), a Recent west-
ern Atlantic species, to A. gardnerae was also made.
Amaca mitchelli hias 6-7 primary spiral cords on the body
whorls (four of which are closely spaced helow the w hml
mid-line and two to three that are evenly spaced above,
as compared to A, gardnerae which lias four evenly
spaced primary spiml cords.

Genuns Cirsotrema Morch, 1552

Type Species: Sealaria varicosa Lamarck, 1822, l)}'
nm]mt)p}'.

Cirsotrema chipolanum new species
(Figures 10-1.4)

Description:  Shell large, turriculate. protoconcly miss-
ing; seven to eight tele ()(()mh whorls. Spire angle 27°

Whorls slightly conves, strongly shouldered and Jmnvd
Primary unde rlving sculptuu' present on teleoconch
whorls ‘consists of \]Nhtl\ elevated vertical ribs. Suture
deep. covered by (\t(‘llld] sculpture. Seventeen to 23
Sinnuns 111(]111((1 leather-like, broad costae on body
whorls. Edges of foliated costae occasionally touch the
preceding ones giving the shell snrface u pitted appear-
ance. In other instances foliated costae are stightly sepa-
rated [rom one another. When feather-like costae sepi-
rate from cach other, five slightly elevated spiral cords
hY 11 0N l)‘ ”l‘ \\’ll('l‘[\. Hi)il':ll ('()l'(l\‘ :l]](l Sl):l('(‘.\ I)('l\\‘('('“

them, possess nmumerous distinet spiral threads. Thin ver-
tical threads intersect spiral threads, creating faint can-
cellate putt( 1. Varices [ormed from aceretion of foliated
costae: varices poorly developed and only slightly el-
evated. Apical end of costae with pointed nodes. Surface
of costae pitted with obliquely arranged small holes.
Three or four obliquely arranged. sh(fhtl\ elevated, nar-
row cords traverse each costa. ()])hque cords on costae
less pitted than remainder of surlace area. Base of each
costa stenm-like, attached to a broad. cremmlated, basal
cord. Basal disk composite, created by a large outer basal
cord with crenulated edges; a middle cncle of narrow
liear pits; and an inner wlumelLu cord with a crenu-
lated edge. Aperture subcircular. Columella short and
arched. Lip margin thickened, pitted in unwom speci-
mens. Less eroded specimens possess a slightly elevated
node on the posterior onter margin of the lip.

Holotype: U 117088, maximum height 32.9 nim,
maximum width 15.0 mm.

Type Loecality:  Tenmile Creek 03 (CA017) (= Tulane
University l()mllt\ TU 546), Clarksville Quadrangle
USGS 7.5 Series (1945). Calhoun County, I*l(mda,
Chipola Formation.

Paratypes: UL 117059, 1 shell, locality and formation
same as holotype: UF 91490, 5 slu lls. locality and for-
mation same as holotype; UF 84575, 7 shells, Tenmile
Creek 01 (CA002) (= Tulane University locality TU 830),
Clarksville Quadrangle USGS 7.5" Series (1945), Cal-
hioun County, Florida, Chipola Formation: UF 95161, 1
shell, Tenmile Creek 04 (CA020) (= Tulane Univ ersity
locality TU 951). Clarksville Quadrangle USGS 7.5" Se-
ries (1945), Calhoun County, Florida, Chipola Fm ma-
tion: UF 85383, 1 shell, (JupoLx 09 (CA0LS) (= Tulane
L‘ui\'mmt\ locality TU 547). Clarksville Quadrangle

USGS 7.5" Series (1943), Calhoun County, Florida,
(.lnpulu Formation: UF 13966, 1 shell. Chipola 03

(CA005), Chipola River (exact collection site unknown),
Callioun County, Florida. Chipola Formation: UF
94630, 1 shell, Tenmile Creek 02 (CA003) (= Tulane
University locality TU 70). Altha West (‘)uzldrungl(-
USGS 7.5" Series (1952), Callioun County, Florida,
Chipola Formation: UF S4444. 1 shell, Farley Creek 03
(CA00Y) (= Tulane University locality TU $25), Clarks-
ville Quadrangle USGS 7.5 Series (1945), Callioun
Comnty, Florida, Chipola Formation: UF 91356, 1 shell,
Chipola 07 (CA013) (= Tulane l‘ni\ersit\ locality TU
554), Cluksville Quadrangle USGS 7.5 Series (1945),
Callionn Conuty, P]()n(Lx, Chipola Fm'mutmn; USNM
534489, 1 shell, Tenmile Creek 01 (CA002) (= Tulane
University Tocality TU 830), Clarksville Quadrangle
USGS 7.5 Series (1945). Callioun Connty. Florida,
Chipola Formation: USNNI 534490, 2 fr: Nuwnts locality
and formation sane as preceding: USNM 534491, 2 (rag-
ments, Tenmile Creek 05 (C. \021) (= Tulane Unive rsity
locality TU 998). Clarksville (\)ll;ulmnlev USGS 7.5 Se-
ries (1945). Calhoun Conntv. Florida, Chipola Formna-
tion: USNA 5344920 1 shiell, Farley Creek 03 (CA009)
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Figures 10-19. Cirosotrema chipolanum new species and Cirsotrema dalli Rehder, 1945, 10=13. Cirsotrema chipolan
tural, lateral. abapertural. and basal views of holotype UF 117088 muximum height 32,9 mn. maximum width 15.0 won. 14
Magnified view of s ulpture of te leoconch of lmlnf\ln- UF 1170S8S. Scale bar = 2.55 mm. 153=18. Cirsoticma dalli Rehd 1945
pertural. lateral. ab e tural. and basal views of UF 23569S: maximum lieight 32.5 mm and maximom sadth 13,5 mia, 19 NMagni

f sculpture ol teleoconch of UF 23869S. Scale har = 3.0 mm. UF 235698 live collected off Eginont Key. Pinellas Connt
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(= Tulane University locality TU §25), Clarksville Quad-
rangle USGS 7.5" Series (1945), Calhoun County,
Florida, Chipola Formation; USNM 534493, 10 shells,
Tenmile Creek 03 ((IA()IT) (= Tulane University loeality
TU 546 and USGS 2212 “one mile west of Bailey's
Ferry™), Clarksville Quadrangle USGS 7.5" Series (1 945),

Callzoun County, Hmldd C Tipola }‘()ll]ldt]()]l USNM
534494, 8 shells, same locality and formation as preced-

IIIgA

Distribution:  Cirsotrema clipolanum is a fairly com-
mon species. 1t is Jocally abundant at several Chlpola
Formation collecting sites along the Chipola River and
Tenmile and Farley “creeks. The fagt that it has not been
reported from the Oak Grove Sand along the Yellow
River or from Chipola Formation sites along the
Apalachicola River may simply rellect the degree of dif-
ficulty collecting these localities at the appmpnat@ peri-
ods of low water level.

Etymology: Named for the Chipola River.

Discussion: The genus Cirsoticma has an extensive
evolutionary history. Sohl (1964) established the genns
Striaticostatum to represent a Cretaceous [orm ot Cir-
sotrema that lacked the faint spiral striations on the body
whorl. By the Eocene the genus Cirsotrema was well
established with numerous species being described from
different loealities (Dockery, 1950; Harris and Palmer,
1946; Palmer, 1937). Currently. among extant forms, two
species of Cirsotreina exist in the western Atlantic (Weil
et al.. 1999). These are Cirsotrema dalli Rehder, 1945
and Cirsotrema pilsbryi McGinty. 1940.

Two species of Cirsotrema have also been reported
from lower Miocene Chipola Formation. Olsson (1967)

identified a \pf(llll(‘]l collected along the west hank of

the Chipola River south of Tenmile C 1((1\ as C. dalli and
more recentlv Duerr (2004) described Cirsotrema cirri-
tim from material collected at several different Chipola
Formation sites. Olsson (1967) stated that after close
examination ol the Chipola Formation Cirsotrema he
found practically no ditferences between it and the ex-
tant species ('Hrr(‘ntll\fli\ing in the western Atlantic. Since
Olsson’s (1967) analysis of the Chipola Cirsotrema, over
50 additional specimens have been collected from a va-
riety of Chipola locutions. When most of these specimens
were closely scrutinized it became apparent to the
present investigators that the Chipola Formation Cir-
sotrema studied by Olsson (1967) was not C. dalli.

As noted by Clench and Turner (1930), the seulptur-
ing on the ])()(1\ whorls of representatives of the genus
Cirsotrema. is extremely complicated. It was snggested
by Clench and Twrmer, and observed in the present work,
that two lavers of senlpturing are present on the ])()(11
whorls of Cirsotrenia dalli. There is an outermost one
that consists ol foliated costae that may or may not join
cach other along their convoluted edees and a secondary
layer of Jaminated costae and spival ¢ m(ls. Becanse of this
dnal type of sculpture Clencli and Turner warned against

identifying different species of Cirsotrema from beach
WOrn specimens,

Often with fossil specimens it is difficult to find shells
that have not heen eroded. However, a sufficient number
of well-preserved Chipola Formation Cirsotrema were
discovered which allowed a more detailed comparison
between the fossil form ol this genus and its Recent
counterpart. These detailed stndlc lead to the following
observations:

First, when the underlying sculpture of the Chipola
Formation Cirsotrema was exposed no difference was
discovered between it and the underlving sculpture ex-
hibited by C. dalli.

Second, although varices are present on both the
Chipolu Formation Cirsotrema and its Recent counter-
part, the varices on the Chipola Formation species are
clearly not as well developed as those of Recent C. dalli.
In fact, the varices ou C. clipolanim are at times so
p()ml\ formed that it is difficult to identity them as va-
rices. In C. dalli the costae are fused t()ﬂethcr to form a
pronounced, elevated ridge (Figures 1-)—l‘~)) that, in well-
preserved specimens, lms a slightly crenulated margin.
Conversely, with C. (111;)“/111111)11 the varices consist of
little more than one or two slightly raised costae (see
Ficures 10-13). In addition, even in instances where two
costae are fused together to form a varix, the fusion is
often not complete and a distinct line of demarcation can
be seen.

Third, when a comparison of the number of varices in
relation to the height of the shell was undertaken with
well-preserved <peéimens of C. dalli and C. clipolanum,
and a least squares regression analysis was done on the
two species, the 1esults showed a swmhmnt correlation
between the height of the shell dnd the number of va-
rices with € (fa]]z (0.922), and a low correlation between
shell hcight and the number ol varices with C. chipo-
lamn (0.499). Table 1 below provides the statistical re-
sults ol this study and a comparison of the number, size
range, average size, varix range, and average number of
variees of the specimens used in the analysis.

As a result of the regression analysis two other differ-
ences hetween the varices of the two species was also
noted. Although the varices appe ared at randon intervals
on the body \\lnnls of both species, in C. chipolanuin the
first varix did not appear until atter the third teleoconch
whorl, while in C. dalli varices would appear just afto
the protoconch. In addition, when the number of varice

Table 1. Results of least squares regression analvsis conipar-
ing shell height with the mmnber of varices found in C. dalli and
C (/upulunum

C. dalli C. chipolanum

No. of specimens examined 23 16
Correlation coefticient 0.922 0.499
Range of shell height (mm) 5.8-37.5 5.0—44.2
Mean height (mm) 15.31 17.21
Range of varices 2-97 010
Mean no. ol varices S.82 1.75
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was compared between the ditferent species it was discov-
ered that C. dalli. on average, had signilicantly more varices
the a C. chipolannm N = 8.82 vs. £.75].

Table 2 helow simumarizes the structural dillerences
in shell morphology between €. dalli and C. chipolannin.
In addition to comparing the differences between the
shape and number of varices hetween species, the table
also compares the number ol teleoconeh whorls, the
number and arrangement ol costae, the spire angles. the
arrangenient ol the costac, and the placement of varicos
on the bodyv whorls.

Another point worth noting is that C. dalli and C.
chipolanum cawme [rom very (lllfm ent environments. Cir-
sotrema dalli Tives in cooler continental shelf waters at
depths of 37 to 227 m (Clencli and Turner, 1950) while
C. chipolanum thrived in a shallow, warm, tropical, reef
habitat. Although not a great deal is known abont how
the environment and lood snppl\ impact the gmmih ol
wentletraps [Robertson (1993a) and Weil et al. (1999)].
there has ]u en sufficient stndies done on the family Mu-
ricidae (Vokes, 1973) that will allow us to speculate as to
the reasons for the number and strnctural differences
observed between the varices of C. dalli and C. chipo-
lanum. According to Vokes (1973) varix (axial growth
ridge) development in muricids occurs during resting
stages in shell Tormation. These stoppages mav come
abont as the result of food shortages or perhaps as the
result of envirommental changes. I‘hv weaker develop-
ment and lower number ofmn(e in C. chipolanun may
indicate that this species lived in a rather stable environ-
ment where there were a large nunber of prev species
for it to consume. Corverselv. C. dalli has more und
better developed varices (growth stoppages) which may
be due to lack of prev or perhaps increased predation
pressures.

In all probability. C. chipolaniom is the ancestral form
of C. dalli. 1t is the opinion of the investigators that C.
chipolanum probablyv retreated from the ('()d\’[d] waters
into the deeper offshore waters during intervening ice
ages where it gradnally evolved into thv ~tant, and mor-
phologically similar. C. dalli.

Clench and Tormer (1950) did not assicn a subgenerice
name to this genus even thangh de Bonry (1909) did.

Table 2. A comparison of the structural differences in shell
morphology between C. dalli and C. chipolanm.

C. dalli C. chipolanum
No. of specimens examined 23 16
Teleoconch whorls 9-10 7-S
Spire angle 26.5° 27.0°
Costae arrangement tonching sometimes

separated

Mean no. of costae 20.6 19.1
Range in costae number 15-23 17-21
Range in varix number 227 0-10
Mean varix number .52 175

Varix placement

start on 1°
bodyv whorl

rd

start on 3
bodv whorl

Clench and Turner's reason [or not using subgenera is
not stated. bt in all probability the lmth(ns did not think
that structural differences between members of this ge-
s were sufficient to warrant their nse.

Since Clench and Turner's publication. Weil et al.
(1999) and Nakayama (2003) have assigned a number of
subgenera to the genus Cirsotrema. 1t is interesting to
note that between these anthors there is not complete
agreement as to which subgenera are valid. For example.

d]\d_\dl]hl (2003) used t]l(’ subgenns Boreoscala to de-
scribe coldawater species that possess thickened, non
blade-like costae, while Weil et al. (1999) raised the sub-
genus Borcoscala to the generic level i addition, Weil
et al. questions the use of Elegantiscala as a subgenns of
Cirsotreina while Nakavama retained this ﬁu])tre nus and
used it tor many of the species of C irsotrema he de-
scribed from the northwest Pacific.

The present anthors have followed the more conser-

vative approach nsed by Clench and Toumer (1950). Ab-

bott (1974), Duerr (2004). and Landan et dl. K‘Z()()(); andl
have not assigned a subgenus to the new Chipola For-
mation specics.

Cirsotrema togation (Hertlein and Strong. 1951) is
morphologically similar to C. chipolwn. Duerr (2004)
considers C. fogatim to be a western cognate of C. dalli.
Cirsotrema togatum has also been ltpm”tn(l from the
Pliocene Esme 1¢11(L15 beds of northwestern Ecuador by
Pitt (1981) and DusSlane (195S). Cirsotrema cliipolanm
dillers from C. togatwm in that it has lewer and less
distinet spiral cords on the hody whorls and the varices
are much less developed.

Cirsotrema woodringi Olsson, 1967 reported from the
Miocene Gatun Formation ol Panama and the Pliocene
Tamiwni Formation at Sunnvland, Florida, is similar to
C. chipolanuwm. The muain dillerence hetween C. woo-
dringi and C. chipolamun is that C. woodringi Jacks the
inclined spiral sculpture that is present on the Hat outer
surluce ol the costae in C. cliipolanin.

Cirsotrema cirritune Duerr, 2004
(Fignres 20-28)

Description:  Shell medinm to large. Turricnlate.
Much of protoconch missing. Last protoconch whorl
transitions from a smooth sirface into wavy axial lamellae
that gradnally enl-u's_,c into thickened foliated costae.
Spire dll”]t’ 27°. Tiaht strongh shonldered teleoconch
whorls puwnt Suture (lcep Thirteen crenulated, re-
curved, axial costae present on last body whorl. Apical
ends of aial costae sharp. Costae made np ol nltiple
wavy Jamella that possesses o line frregular dionond-
sha]w(l pattern that is inclined adape rturallv. Costue
separated by wide intercostal spaces. Intercostal spaces
possess live rounded spiral cords. Cords and intervening
spaces have a cancellate sculpture created by overlappin
vertical and horizontal threads. Anterior reflected pro-
jections ol costue on last body whorl form a basal ridge
with o crenulate onter margin. Costae on basal ridge not
fused. Varices ahsent. Colnmella short and arched. \p-
erture subcircnlar. No umbilicus.

82
=
«
-
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Figures 20-2S. Cirsotrema cirvitiuon Duerr. 2004 2023, Apertural. lateral. abapertural. and basal views of holotvpe UF 110972
sinnm height 295 s maximum width LS mm. 24, Magnified view of senlpture of teleoconch of UF 1109720 Scale bar = 2.75
25-28. Apertural, Tateral abapertoral, and basal views ol paratype UF 67746; maxinnmn height 29.6 nnng masinnm width 134

I Note: Ar s point to apparent varices on paratype UF 67746 thns based apon deseription: by Ducerr (20004 p. 454-155
| ng o key diagnostic feature of no varices, this paratype was mistakenly identified. [ one opinion UF 67746 is representalive

( nol ey pecies
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Holotype:  UF 110972 maximum height 255 mun,
manimom width 11.S mm.

Type Locality:  Tenmile Creek 01 (CA002) (= Tulane
University locality TU $30). Clarksville Quadrangle
USGS 7.5" Series (1943). Callionn County. Florida,
Chipola Formation. Note: Duerr (2004) erroncously
listed the GPS coordinates of 297 30.05" N, S5 11.00" \V
for this locality and provided no datmn. These coordi-
nates are App]()\mmte]\ 17 ki south of Saint Vincent
Island. Florida in the Gulf of Mexico. Additionally, Du-
err (200:4) listed the type locality as in the SIS/ of See.
7. 1t shonld have read SE1/4 of See. 12.

Othier Material Examined:  UF 112019, paratype,
Farlev Creek 03 (CA009) (= Tulane Univer \1t\ locality
TU $23). Clarksville Quadrangle USGS 7.5" Series
(1945), Calhomm Countv, Florida, Chipola Fommtmn
UF 67746, paratvpe. l()(‘dllt\ and formation same as pre-
ceding: BMISN 15501, pdmt\po Tulane University l()-
calitv. TU 458, Chipola Formation: USNNMI 534499,
shells. Tenmile Creek 03 (CA017) (= Tulane Unive 151t)
locality TU 546). Clarksville Quadrangle USGS 7.5" Se-
ries (1945). Calhoun Countv, Florida, Chipola Forma-
tion.

Etvmology:  The name cirritun is derived from the
Latin cirrns meaning “filamentous” which refers to the
fringed costae of this species.

Discussion:  One of the key diagnostic features ol C.
cirritum is its lack of varices. Itowever, when comparing
the paratvpes of C. cirritum with the holotype, one
paratype, identified as C. cirritum, was discovered to
possess varices that were similar to those observed in C.
chipolannm (see Figures 25-28). This discovery gener-
ated some (Unfuwm and resulted in an exhaustive inves-
tigation to determine if only one specics of Cirsotreina
(C. cirritum) existed in the C hipola Formation or if there
were two distinet species and a mistake had been made
with the selection of one of the paratypes of C. cirritunt.
The conclusion drawn from this analvsis was that there
are two different species of Cirsotrema in the Chipola
Formation and that the C. cirritum paratype (UF 67746)
was mistakenly selected.

When examining the different species of the Chipola
Formation Cirsotrema it is easy to see how this mistake
occurred. The varices on C. chipolanum sometimes can
be easily overlooked withont careful examination under a
microscope. A summary of differences between C. cir-
ritum and C. chipolanum is foond in Table 3

Table 3. A comparison of the structural differences in shell
morphology between C. cirritum and C. chipolanum.

C. cirritum C ('/zi}mhmum

Mean varix number 0 4.75
Costae number 13 17-21
widely separated closelv packed
costae not fused costae tused

Foliated costa

Basal ridge

Cirsotrema cirritini is a fairly rare species that has
heen obtained from onlv three fossil localities: one each
on the Chipola River (TU locality 138‘ Tenmile Creek
(TU locality 951), and Farley Creek (TU locality $25).

As Duerr (2004) noted, ¢ (zznlum is a hnrl)‘ distine-
tive species that bears some resemblance to several types
of Recent Indo-Pacific Epitoniidac. Among the compa-
rable Recent species, Duerr (2004) reporte « were Cir-
sotrema plexis Dall, 1925, Cirsotrema fimbriatulim
(Masahito et al.. 1971), Cirsotrema mgosum (Kuroda
and Ito, 1961), and Cirsotrema excelsum Garcia, 2003,

Among fossil species C. cirrition is most similar to the
\lhocene species Cirsotrema wndnlatum (Inng, 19635)
from the Paraguand Penimsula, Venezuela. Cirsotrena
wdulatum is o medinn-size shell with six to eight p()s't—
nuclear whorls that possess thin, widely spaced axials
(Jung, 1965). Cirsotrema cirritum difters from C. undn-
latim by having fewer axial costae on the body whorls (13
versus 14—71) dnd five spiral cords on cach lmd\ whorl
versis four,

The presence of two species of Cirsotrema in the
tropical Chipola Formation environment is consistent
with what eurrently exists in Florida offshore waters to-
dav. According to Clench and Turner (1950). both ¢
dalli and C. ;)1/\[71 yi can currently be found in deep water
off the Florida coust.

Genus Opalia H. and A. Adams, 1853

Type Speeies: by subsequent designation. Scalaria
australis Lamarck, 1822,

Subgeuns Nodiscala de Boury, 1859
O})U[in po/itu\'ae new species
(Figures 29-33)

Deseription:  Shell small, slender; 2.5 sinooth proto-
conchi whorls. S convex teleoconch whorls. Spire angle
20°. Twelve to 13 rounded axial costae on last teleoconch
whorl. Shell surface covered with fine horizontal and
vertical threads giving surface a pitted appearance. Pitted
surface absent on distal surface ol axial costae. Costae
terminate at the snture, ereating a crenvlated ridge. Sn-
tures moderately impressed. No basal ridge present. No
varices. Aperture oblique, subcirenlar, surrounded by
thick rounded hp Inmer portion of lip encircled by a thin,
nmsullptm( <« vim. Onter p(ntl(m possesses fine \(mml
threads that radiate outwards towards periphery. No nm-
hilicus. Colnmella short and arehed.

Holotype: UF 114913

maximum width 1.7 mm.

Type loeality:  Tenmile Creek 03 (CAUIT) (= Tulane
University locality TU 346). Clarksville Quadrangle
USGS 7.5" Series (1945), Calhoim County, Florida.
Chipola Formation.

Paratyvpes: USNM] 334493, USNM 334496 and UF
113S97. 1 shell each, pmln(um]ls missing. localite and

formation for each specimen the same as ]mlut\[n
USNM 334497, 1 shell. protoconch missing. Tenmile

maximnm heicht 5.5 mm,
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Figures 29-38.

Opalia politesac new species and Opalia iica new species, 29-32. Opalia politesae: apertural, lateral. abapertural,
holotype U 1149130 maximmn height 5.5 mm, maxinnnm width 1.7 non. 33, Magnified view of seulpture of
F149130 Scale bay = 041 mim. 34=37. Opalia mica: apertural. lateral. abapertural, and basal views of holotype UK

bt 1.0 mime masinnmmn width 1.5 mne 380 Magimfied view ol senlptire of teleoconch of UF 66077, Scale Tar
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Creek 01 (CA002) (= Tulane lTlli\'(‘l'sit)‘ locality TU 8300,
Clarksville Quadrangle USGS 7.5" Series (1943). ';ll
Lhoun Countv., F l()ll(]d Chipola }wmn ition: U 67499, !

shells, C lllp()ll 01 (McClelland's Farm) (CAO01) (= lll—
lane Unive mt\ locality TU 457). Clarksville Quadrangle
USCS 7.53" Series (1943). Calhoun County, Florida.
Chipola Formation: UF 114.‘)1-1, 2 shells, locality and
formation same as holotype: UF 1149220 3 shells. Ten-
mile Creek 04 (CA020) (= Tulane University locality TU
951). Cluksville Quadrangle USGS 7.5" Series (19453),

Calhoun County. Florida, Chipola P()lmutl(m.

Distribution:  Althouch Opalia politesac is one of the
more common epitoniids Tonnd i the Chipola Forma-
tion. its distribution appears limited to the reel paleoen-
vironments found along Tenmile Creek and the Chipola
River.

Etymology:  Named lor Greta Polites, an avid student
and CO]](‘ctm of Chipola and Shoal River formation fos-
sils.

Discussion:  According to Clench and Turner (1950:
231) members of the genus Opalia have “Spiral sculpture
usuallv of exceedingly line incised threads which may or
mav not be finely pitted.” In addition. the genus also
possesses relatively Tow, lie: avy costae, no umln]xcns, and
a thick outer lip divided into a thin inmer unsculptured
ring and a thicker finel pitted one. In the subgenus
Nodiscala the sutures are crennlated and the basal cord
is absent.

Gardner (1947) reported the subgenns Nodiscala fror
Eocene de posrts in Australia. }l()\\ ever, there is no evi-
dence of the genus Opalia from the Eocene of the
United States. \L](\Cll and Dockerv (1984) reported a
nurmber of different species of ()p(llm from the lower
Oligocene Mint Spring Formation of Mississippi. Ac-
cording to Gardner (1947: 575), the subgenus Nodiscala
is “peculiarl characteristic of the Miocene ol central
Europe”™ and she also noted that several species have
been found in the Pliocene of ltalv. Landan et al. (2006)
reported a nimber of fossil Nodiscala from a wide range
of European localities. These fossils have heen foumd in
deposits that date from the early Miocene to the late
Pleistocene. DuShane (1979) lists Opalia borcalis as pos-
siblv comiing from Miocene deposits of the northeastern
Pacific region. \ll of the remaining Opalia studied by
DuShane (1979) came from le(cno and Pleistocene
formations. In the Canbbean. Mauwrv (1917) reported a
single specimen of Epitonium textuvestitum from
Pliocene deposits in Santo Domingo {Dominican Repub-
lic). The description of this species given by Maury
11917 clearhy inchcates that it belongs to the genus ()}m—
lia. Both C amplw“ 1993) and Petuch (1991) have as-
signed this species to the genus Opalia. Campbell’s
specimen came from Pliocene deposits in Hampton. Vir-
ginia and Petuch’s specimen was reported Irom the
Pliocene deposits of the former APAC shell pits in Sa-
rasota. Florida.

Opalia politesae is one of the more abundant species

ol Epitoniidac in the Chipola Formation where it is a
unique representative ol this genus. In overall contour
and shape it bears some resemblance to the fossil O.
fextuvestitum but it lacks varices and has fewer costae on
the lmd\ whorl. J\m()lw Recent sln(](*\ Q. })ulm sae s
most \mnl(u to ()})(1/1(1 /)11111/1 which TANges from sonth
Florida throngh the West Indies to Trinidad. However,
O. politesac is w mnch simaller and more slender species
that has fewer hody whorls (S versus 9-11) and fewer
costac on the l)()dy whorls (12-13 versus 14) than its
tecent commterpart. The close similarity between O. po-
litesae and O. burryi suggests that O. polzl( sac is prob-
ably the ancestral lorm of O. burryi.

Opalia mica new species

(Figures 34-38)

Description:  Shell short, stocky: one smooth proto-
conch whorl present, four teleoc -onch whorls. Nine to ten
costac on last teleoconch whorl. Spire angle 297, Costac
sharply angulated, forming a node at the periphery ol the
hody \\]l(nL Shell sinlace crossed with llll(‘ horizontal
and spiral threads that give the sirface a pitted appear-
ance. Pitted scalpture covers entire surlace of axial cos-
tae. Costac terminate at the sntnre ereating a crenulated
ridge. Sutures moderately impressed. No basal ridge
present. No varices. No winbilicns. Aperture ul)l](lne
subcirenlar, surronnded-by a thick lip. lnner portion of
lip encircled by thin, smooth rim, Onter part of lip pos-
sesses line verfical threads that radiate outward towards
the periphery. Vertical threads on lip overlapped by fine
threads that give the lip a pitted appearance. C olumella
short and 41(]1(’(1

Holotype:  UF 66077,
mum width .5 nom.
Type Locality:  Shoal River Grotto (WEOO4) (= Tu-
lane University locality TU 69A), New Harmony Quad-
rangle USGS 7.5" Series (1957), Walton Countv. Florida,
Shoal River Formation.

Pavalypes:  UF T14924 1 specimen, and UF SS160, 3
specimens, Jocality and formation same as holotype.

maximuim height L0 i, maxi-

Distribution:  Opalia mica is a rave species but thas lar
has only heen obtaimed from the type locality.

Etvmology:  Nume alludes to its diminutive size.

Discussion:  Opalia mica is strocturally verv different
l[ronm O. politesac. 1t is broader and simaller than the
Chipola Formation species and possesses sharph angn-
lated costae. Gardner (1947) reported fragments ol this
species [rom the Shell Blnff location along the Shoal
River in Walton County, Florida. The most comparable
fossil form to O. mica is the Niocene species Opalia ot
scacchi (Hoernes, 1856) lt])()lt( «d from Austria (Nord-
sieck. 1972). In size and overall form the two species are
veny similar; however, O. mica has deeper sutures. facks
rounded varices, and does not possess the sntural spiral
cords present in the Evnropean taxon

Among extant forms O. nica is similar to O. pumnilio
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morchiana Dall, 18S9, Both the Chipola Formation and
Recent species are sinall and have costae that are sharply
angulated at the pe riphery of the body whorl. However,
O. mica lacks varices. has a more acute spire angle (29°
versus 37°), and only has four teleoconch \vl](n]s com-
pared to seven for 0. pumilio morchiana.

Genus Epitonium Roding, 1798

Type Species: by subsequent designation, Turbo sca-
laris Linnaeus, 1758,

Subgenus . \spuzsan/u de Boury, 1909
szz‘muum virginiac (\ldlll’\ 191())
(Figures 39—16)

Deseription:  Shell small, attenmate: 3 smooth, glossy,
protoconch whorls, 6-7 convex teleoconch whorls sepa-
rated by deep sutures. Spire angle 35°. 5-9 costae on last
teleoconch whorl. Costae prominent. blade-like, slightly
oblique with coronate shoulders. Fine spiral th]m(ls on
body whorl crossed by Taint axial growth line. No varices.
Umbilicus absent. No basal (m(] Aperture oval.

Holotype: PR} 3467 (tormerly in Cornell University
collection), maximum height 3.75 mm, maxinum w idth
1.5 mm.

Other Material E\'amincd' UF 95695, 1 shell,
Chipola 13 (CA027) (= Tulane Um\(lslt\ locality TU
45S). Clarksville ()11(1(11¢11w1<> USGS 7.5" Series (1945),
Callhoun County, Florida. Chipola Formation; UF
S9251, 4 shells, (]npnll 2S (CA066) (= Tulane Univer-
sity locality TU 548). Clarksville Quadrangle USGS
75" Series (1945). Calhoun County, Florida. Chipola
Formation: UF 103784, 1 shell. Tenmile Creek 06
(CA023) (= Tulane Umversity locality TU 436). Clarks-
ville Quadrangle USGS 7.5" Series (l‘)ﬁ), Callioun
Countv, Florida, Chipola Formation; UF 72341, 1 shell,
Shoal River Grotto (WEO04) (= Tulane Univi ers‘it_\ locality
TU 69A). New Harmony Quadrangle USGS 7.5" Series
(1987), Walton County, Florida. Shoal River Formation.

Type Lacation:
Florida.

Bui](‘_\"s IFerry, Callioun Connty,

Distribution:  Epitoniwn virginiac is one of the more
comion spwi(’s of Epitoniidae found in the Chipola
Formation. It is also [ound in the Shoal River Formation
where it appears to be extremely rare. A total of 59 speci-
mens ol E. virginiae were examined from ten Chipola
Formation collection sites in Calhioun and Libe SIANCHIE
ties. The only Shoal River exaniple of E. virginiae was
obtained from UF loc ality WLOO4 (= TU 69A ) in Walton
(‘(mnt'\

Etvmology:  Unknown.

Discussion:  Mewmbers of the genns Epitoninm are
stall. thin. generally slender turricnlate shells with a
wide range ol diflerent senlptired characteristics. Some
have body whorls that are attached while others do not.
A\ Dasal ridee may he present or absent, the costae may
be thin and blade-like or thick and ronnded, and .\])im]

sculpturing may or may not be present. This high degree
of structural \d]ldl)lllt\ within the genus has cause d re-
searchers to organize its members into numerous sub-
genera.

Epitoniidae with blade-like costae, spiral thread-like
cords on the body whorls, and an absence of a basal ridge
were assigned to the subgenus Asperiscala by de Bouw
(1909). Members of the sn]mcnus ~\spuzsmlu have beer
reported trom deposits as nld as Cretaceons (Wade,
1926).

Clench and Tnrmer (1952) kept the subgenus As-
periscala and assigned to it all epitoniids with xpual cords
and either blade or cord-like costae. DuShane (1979: 91),
bhecause ol “Certain mmpllolomcal differences from
those of Epitonium s.s.”, elevated Asperiscala to full ge-
neric rank when she descnbe I the [amily hpltomldae in
the northeastern Pacific. According to Kilburn (1985),
Liowever, the type species of Asperiscala is not represen-
tative tor this taxon. Kilbum reported that the type spe-
cies ol Asperiscala desceribed by de Boury (1909) had
cancellate sculpture. Snl)\w]nvntl\ Kilburn assigned
epitoniids \\1t]| only spiral sculpture to the sulmmms
Parviscala. Weil et al. (1999) and Nakavama (2()().3) re-
tained Asperiscala as a subgenus bt limited its use to
epitoniids that resembled Parviscale that have an open
unibilicus and sutures with peaked costae. Herein, we
have rvetained the nse ol Asperiscala in the sense of
Clench and Tumer (1952), pending resolution of the
problems cited above. But unlike its nse in Weil et al. and

Nakayama, Asperiscala is herein used to represent mem-
l)ms of the genus Epitoniim that have spiral sculpture
that may or nav not be intersected with faint axial
threads or narrow cords.

A more detailed analysis of larger specimens of E.
virginiae revealed the presence ol fine vertical lines that
intersect the slender spiral threads on the body whorls
(Figure 46). The absence ol this teature in Maury's de-
scription was more than likely due to the small size of the
specimen she examined.

OF all the Chipola Formation species of Epitoniun
examined. only L. cirginice was encountered in the
vounger Shoal River Formation. 1t is apparently a rare
slw(l( s in this unit given that mnnerous colle (tmtf tllps
to several different bh(m] River Formation sites l)} dif-
lerent collectors have viclded just one specimen. Close
examination of this specimen revealed that its shell strue-
ture is fundamentallv the same as that of the Chipola
Formation species.

Several fossil species similar to E. virginiae have been
collected from different localities including the Cariby-
hean. Central aud Soutlr America, and Spain. Epitoninm
(Asperiscala) venczuclense (Weisbord, 1962) from the
upper Miocene Mare Formation ol northern Venezuela
comes closest in overall morphological characteristics to
E. virginice. Botli species have prominent blade-like,
xlwhtl\ oblique costae with coroneted shoulders, and
I)utll fnve s piral threads in the interspaces between the
andal costae lh:lt are crossed by fine aial lilaments. The
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Figures 39—46. Epitonium virginiae Nlaurv. 1910 39—40. Apertural and abapertural views of holotvpe PRI 3467
height 3.75 mun. maximum width 1.5 mm. 41. Magnified view of sculpture of teleoconch of PRI 3467, Scale bar 01
Apertural. lateral. abapertural. und hasal views of UF 93695; maximinn height 6.9 mm. maxininm width 2,45 mm. 46. Ma
it sculptur teleoconch of UF 93695, Scale bur = 0.535 nin
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two species ditter from one another in that E. virginiae
has more impressed sutures. the costae of E. virginiac do
not become obsolescent near the posterior suture, and
the angle of the spire is slightly wider in E. virginiac (35°
versus 32°)

Other fossil species similar to E. virginiac include Epi-
tonium loripanuin Pilsbry and Olsson, 1941, tfrom the
Pliocene of Ecuador, Epu‘muum amosbrowni Pilshry,
1921, from the Miocene of the Dominican Repuhlm
Epitonium cf. gabbi (de Boury) Woodring, 1959, from
the Gatun Miocene of Panama (Canal /one), and Epi-
toninm muiricatoides (Sacco, 1891) from the carly
Pliocene of Spain. The Chlpolu Formation species ditfers
from E. amosbrowni, whicl las 16 axial costae on the last
whorl versus 8-9 lor E. virginiae, trom E. cl. gabbi.
which has more pronounced and numerous spiral
threads on its body whorls. and E. muiricatoides. which
lacks spiral cords on the hodv whorls.

A close comparison ol E. /urzp(mum with E. cirginiae
suggests that they mayv be the same species. B()t]l have
thc same body x]]alw the presence of taint spiral threads
on the body whorls. the same number of teleoconch
whorls, thin ribs with coronated shoulders, and lack an
umbilicus.

Among extant species, £. virginiace is most similar to
Epitoninm denticulatum (Sm\'crb’\: 1S544). However, E.
virginiac is more slender and has fewer axial costae.

Epiz‘anium incomitatum new species
(Figures 47-51)

Description:  Shell small, thin, turriculate. Protoconch
missing: 6 strongly convey teleoconch whorls separated
by deep sutures. Spire angle 31°. Thin, low, reflected
costae on last teleaconch whorl numbering 24. Costae on
each succeeding whorl slightly offset from the one wahove.
Numerons Sl)]rd] cords on ]md\ whorl. No varices. No
basal ridge. Umbilicus present. Outer lip of aperture
thin. Aperture suboval.

Holotype: U 91452, maximuom height 5.0 nim, maxi-
mum width 2.2 man.

Type Locality:  Tenmile Creek 03 (CAOLT) (= Tulane
University ]mallt\ TU 546), Clarksville Quadrangle
USGS 7.5 Series (1945). Calhonn Connty, Florida,
Chipola Formation.

Distribution:  Onlv known from the tvpe locality.

Etyvmology:  The name is derived from the Latin word
incomitatus meaning nnaccompanied or alone. It refers
to the unique specimen tholotype).

Discussion:  Epitonium incomitatum is an extremely
fragile shell. In shell seulpture it is similar to Parciseala,
a subgenus retained by \Weil et al. (19991 und Nakavama
2003). Garduer 1947 reported a fragment of this shell
in the Chipola Formation and assigned it to the subgenus
Crisposcala (razment similar to I incomitatum svas
also reported from the upper part of Gatin Formation in
Panama Canal Zone ). Woodring 19391 tvnt;l{i\'(‘]y iden-

tified this species as Epitonium rushii (Dall, 1559). Weil
et al. listed E. rushii as ssmonvm of Epitonium striatis-
simum Monterosato, 1878, /\mmw lossil western Euro-
pean species E. incomitatinm is nmst similar to Lpu‘o-
niwm pulchelbom (Bivona. 1832) which has been re-
ported from the middle Miocene in Italy (Cavallo and
Repetto, 1992). Epitoninn incomitatum differs from its
European commterpart by having less elevated varices
and less prominent Splld] cords on the body whorls.

%mon(T extant speues E. incomitatun is most similar
to E. striatissimum, a rare species lound in shallow water
off Cape Hatteras. Epitonium incomitatun differs from
E. striatissimum in that the body whorls are more in-
HHated (the angle formed with the spire is 31° versus 23°
for E. str ml‘lssmmm) and the spiral cords on the body
whorl are much broader and less numerous.

Epitonium incomitatum also bears some resemblance
to Epitonium multistriatum Sav, 1826, a species that
ranges from Massachusetts to Texas. 1t differs from this
species by possessing more numerous costae on the Jast
bodv whorl (25 versus 16-19) and by having broader
S])Hdl cords on the body whorls. Tn addition, in E. in-
comitatum the costae ure less abundant in the early
whorls, while E. multistriatum the costae are more nu-
merous in the early whorls (as niany as 43 in some speci-
mens).

Epitoninim regina new species
(Figures a_—76)

Description:  Shell small, turriculate: three smooth.
dlossv protoconch whorls, eight slightly angular body
\\]1()11\ N p arated Iy a modcmtcl\ deep suture. bpne
angle 23°. Eleven narrow, low, s]lffhtl\ reflected costae
on last te]e()( onch whorl. Costae o(c(lilondl]\ offset with
costae on preceding whorl. Nuinerous faint, spiral cords
on body whorls intersected by faint spiral threads. No
hasal cord. No umbilicus. No varices. Aperture thin, sub-
oval.

Holotype:  USNM 554487, maxinum height 6.1 i,
maximum width 2.1 mm.

Type Locality:  Farlev Creck 03 (CA009) (= Tulane
University l()ctlht\ TU 8235). Clarksville ()uadmn«le
USGS 7.5" Series (1945), Callionn County, I]()]l(]d
Chipola Formation.

Paratype:  UF 67495, 1 specimen, Chipola 01 (CAO0T)
\McClelland's Furm) (= Tulane University locality TU
(57). Clarksville Quadrangle USGS 7.5" Series (1945).
(iul]mun Comnty, Florida, Ch]p()]a F(n mation.

Distribution:  Collected only from the type locality.

Etvmology:  Named from the Latin word regina.
meaning queen. an alusion to the stately appearance of
this species.

Discussion:  Among Recent species. E-regina bears a
slight yesemblance to Epitoninm obliquum (Sowerby,
1S47). however E- regina has a cancellate pattern be-
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Figures 47-56.  Epitoniun incomitatuin nes species and Epitonnim reging new species. A7=50. Epitonian incomitatim, apet
iral. Jateral. abapertural. and basal views of holobvpe UF 91452: maximim height 5.0 nmm, maximum width 2.2 mm. 51, Magnified
e of teleoconch of UF 91452, Scale bar = 0.41 mm. 32-33. Epitoniun regina: apertural, Tateral abapertnral and basa

( tvpe USNM 334457 manimum height 6.7 nom. maximuom width 2.1 mm. 36. Magnitied view ol sculpture ol aconcl
USNM 5334457, Scale bar = 0.65 mm.
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tween costae on the body whorls. lacks elevated costac
near the sutures, and has no mubilicus.

Among fossil species E. regina bares some resem-
blance to Epitoniwin smithfie L e Id, 1929 and
Epitoninm dupliniana (Olsson, 1916). Epitoniwm smith-
fieldensis was reported from the Pliocene Yorktown For-
mation of Virginia. Like the Chipola Formation spvci( s it
is ornamented with marginally reflected slender varices
and the number of varices on the last body whorl is 12.
However, E. smithficldensis does not have any spival
sculptiore and its varices are nnited at the suture. Epito-
niwm dupliniana was reported from the middle Pliocene
Duplin Formation of North Carolina (Olsson, 1916).
Like E. regina. it has a thin shell with low varices and
spiral sc ulptunmr on the body whorls that is intersected
by vertical threads. 1t ditfers from the Chipola Formation
species in that the varices on E. regina are broader and
more cord-like than they are in E. t]up]mmuu Also, the
upper shoulder on each of the varices of E. dupliniana
hias a small hook-like projection, a feature not present on
the varices ol E. regina.

Subgenus Epitonium Roding, 1798

Type of Subgenus:  Tubo scalaris Linnaeus, 1758 hy
subsequent designation, Suter, 1913,

Epitoniuin coincaiae new species
(Figures 57-66)

il

Description:  Shell small, attenuate; 3.3 smooth proto-
conch whorls. Spire angle 30°. Siv-and-a-hall moderately
convex teleoconch w 11()1]< separated by a depressed su-
ture. Seven to nine low. moderately broad, T-sh: Lpe(l
costae on lust body whorl. Costae (Tlddudll\ ncrease i
width as aperture dp])l()d(h( .d. Costae dll(fl( d at shoul-
ders. Body whorls simooth but eroded specimens exhibit
numerous, lairly broad spiral cords on body whorls, No
hasal cord, umbilicus, or varices. Aperture snboval, outer
lip slightly expanded and thickened.

Holotype:  UF 113894 maximum height 3.2 mm.
maximum width 1.2 mm.

Type Locality:  Shoal River Grotto (WLO04) (= Tu-
Jane University locality TU 6GYA), New Huarmony Quad-
rangle USGS 7.5" Series (1957), Walton County, Florida,
Shoal River Formation.

P:u'al_\‘pcs: UF 67208, 9 shells. Shell Blatl 01
W1.002) (= Tulane University locality TU 69), New | Lur-
mony (hm(ll male USGS 75" Series (1987). Walton
County, Florida, Shoal River Formation: UF S9349. |
shell. locality and formation same as preceding: UF
117092. _> shells, localite and formation same as Prec ed-
ing: UF 89635, 29 shells. locality and formation same as
ln'rw(hnz' UF 72340. 1 shell, locality and formation
sune as holotype: UITSS170. locality and Tormation same

1
as []4,‘“""}):\-

Distribution:  Epitonimn conwaiae is known only [rom

the tvpe localite and from the Shell Blaff on Shoal River.

Etymology:  Named for Wendy Conway a long time
field associate of the authors and an avid U)]]ect(n of
Chipola and Shoal River formation fossils.

Discussion:  Epitonium with and without an umbilicus
and possessing smooth body whorls and no basal cord
were assigned to the subwenus Epitoninm by Clench and
Tumer (1971) Later wsem(ln 1S, e ]n(lm<r Weil et al.
(1999) and Nakavama (2003) subdivided Fpmmmm with
smooth body whorls into a number of subgenera. For
example, t those with smooth bodv whorls, no wmbilicus,
and peaked costae were assigned to the subgenus Hir-
toscala. while Epitoninm \\1t11 smooth ])0(]\ whorls,
peaked costae and a slit-like umbilicus were p]dLed into
the subgenns Lamelliscala. Additionally. those with
smooth body whorls, no wbilicus, and thick costae were
assigned to the subgenus Nitidiscala.

\ltlmn(r]) 1)1()1)&1)1\ in the minority. we find the need
tor spllttmLr out the genus I"})ltmuum into so niany ad-
ditional subgenera based upon minor mmphn]oglcal dif-
ferences probably connterproductive to the establish-
ment of a more realistic classilication svstem. Clench and
Tumer (1951) wamed researchers about this problem
when they reported the ditficulties de Boury experienced
with his attempts to split out different members of the

familv. Rather than add to the confusion that exists with

this taxonomic group, we have reverted to using the
broader subgeneric naume of” Epitoninin as defmed by
Clench and Tumer (1951).

When compared to Recent species, non-eroded speci-
mens ol Epitonium conwaiae (Figures 37-61) are most
similar to Epitonium /zunz})/um/m Kiener, 1838, which
ranges from Cape Cod Massachusetts south to Florida
e\dm ling the Florida Kevs) and into the Gulf of Mexico
from Cape Romano to Texas. Fossil specimens of E.
lwmphreysit have also been reported from upper Mi-
ocene deposits of the Entrerriense Formation of the
Chubut Province, Argentina (Brunet. 1995). Botl the
Shoal River Formation species and its Recent and fossil
counterpart have flattened costae which are variable in
width, both Tack senlptiring on the hody whorls, and
cach species has a similar monber of costae on the last
bodv whorl. The Shoal River Formation species dillers
from E. luvnpliveysit by having more deeply }mpwsscd
sutires. more angulur costae on the shoulder of the hody
whorls, and mn(h smaller average size.

In evaded specimens of E. conwaiae (Fignres 62-66),
the hody whorls reveal a seulpture of In(md spiral cords
most similar to Epitonium championi Clench and
Turner, 1932w rare epitoniid that inhabits intertidal and
near-shore waters from Cape Cod to North Carolina.
Both the Shoal River Formation lorm and E. championi
have (Tattened, cord-like costae which are variable in
width and both have spiral sculpturing which consists of
munerons lattened spiral cords. The Shoal River For-
mation species, however, ditlers from E championi by
having more deeph impressed sutares, a greater number
ol costac on the last hodv whorl (17 versus S or 9) and a
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Figures 57-66.

naxir

Epitonium conwaiae new species. 37-60. Apertural. lateral, abapertural, and basal views of holotype UF 113594
um height 3.2 mm, maximum width 1.2 mm. 61. Magnified view of sculpture ol teleoconch of UF 113894 Scale bar

62-65. Apertural, lateral, abapertural. and basal views of paratype UT 72340: maxinmm height 4.2 mm, maxinnnn width 2.0

61. Magnified view of sculpture of teleoconch of UF 72340. Scale bar = 1.26 mm. UF 72340 is an eroded specimen figur d
to compare sculptural differences between it and unworn holotype UF 113594

0.7

areater angle between the spire and the outer shoulders

spiral whorls, has thickened slightly raised costac and
of the shell (30° versus 20

lacks an umbilicus and basal cord. However. E. conwai
differs from E. Doltoni by having more impressed sn
tures, more angnlar costae on the dorsal surface of cacl
hody whorl and fewer numbers of costae on the last hod
whorl (9 versus 12

vmong fossil species, well-preserved specimens of F
contwaiae are most similar to Epitonium boltoni Gardney
194S. from the Pliocene Tar River (ll'l\n.\lf\ in North
Carolina. Like E. conwaiae, E. boltoni POSSESSes ST0¢ th
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The eroded form of E. conwaiae also hears some simni-
larities to Epitonium alaguacnse collected and described

by Manshield (1935) from the late Miocene strata of

\imghnn Creek in Walton County, Florida. Gardner
(1947: 577) reported collecting a partial specimen from
Walton County from “a horizon that was slightly higher
than the typical Shoal River formation.” These investiga-
tors were not able to locate Gardner's shell fragment but
were able to borrow Mansfield’s holotype (USNM
373149) for comparative purposes (sec Figures 67-68).
Unfortunately, the holotype was broken, which made the
comparative stn(l\ a bit more difficnlt than expected.
Nevertheless. examination of the shells showed that E.
comwaiae differs in several ways from E. alaguacnse. Epi-
toniwm comeaiac is more slender than E. alaguacise and
has 3.5 nuclear whortls versus 2.5 for E. alaguacnse and
the number axial ribs on the post-nuclear whorls on E.
comeaiae range from 7-9 while the number of axial ribs
on E. alaguaense ranges from 9-12. Corrent evidence
sugaests that that E. alaquaense is not found in the
vounger Shoal River Formation since none of the speci-
mens examined were similar to Manstield's shell.

The eroded lorm of E. comeaiace is also similar to the
lossil species Epitonium santodomingonum Pilsbry,
1921, from the Phocene beds ol Santo Domingo (Do-
winican Republic) and Epitonium antillarum (de Boury,
1909) from Pliocene beds in Virginia and North Carolina
(Gardner, 1948) and Florida (Olsson and Harbison.
1953). Like E. conwaiac, hoth fossil Phocene species pos-
sess numerons spiral cords on the body whorls, lack a
basa) ridge. and hoth have low, well developed costae on
the body whorls which increase in width near the aper-
ture. Epitoniuin conwaiae dilters from E. santodomin-
gonum by having fewer costac on the last body whorl (9

versus 18) and an absence of varices on the last whorl of

the shell. Epitonium antillarum differs from E. conwaiae
])\ possessing lewer varices (7=9 versis 10-13), {ewer
teleoconch \\lml]s (6 versus 5-9), thinner costac on the
body whorls, a thinner lip surrounding the aperture, and
wmore acute spive angle (22° versus 30°). It shonld be
noted that E.antillanun is no longer considered a valid
species. In 1909, de Boury assigned the species antil-
larum to the epitoniid Se alaria turricula Sowe hy, 1844,
However, the shell Sowerby (1S44) desceribed had al-
ready been named by d ()ilmm\ (1842) as Sealarvia can-
deana. Subsequently, Clench and Turner (1952) rectified
de Boury’s mistake by recognizing E. antillarum as Epi-
toninm candeanum. OF lmt]i(] note, the shell deseribed
by Clench and Turner (1952) as E. candeanum does not
fit the deseription of L. antillarum given by Garduer
194S) and later listed by Olsson and 11 arbison (1953) in
their treatise on Pliocene Mollusca of Southern Florida.
According to Clench and Turner (1952), E. candeanm
Lias thinner and more nmerous costae (18=25 versus
10-13) on the bodv whorls than does the species de-
seribed by Gardner (194S) as £, antillarum. In all l)m]»-
hility the l/;zlmuum described by Gardner (1918) is a

new specices, [Uis heyond the scape ol this paper to rece-

tify this error and any eflort to do so is being left to the
work of future investigators.

Epitoninin loerleae new species
(Figures 69-73)

Desu'ipti(m: Shell medium height, sturdy, turriculate;
3.5 smooth, glossy, protoconch \\]nn]s 5 convex teleo-
conch whorls separated by deep suture. Spire angle 24°.
Eight to nine thin costac on last body whorl. Costae
x]ltfht]y rellected backwards. At the whorl shoulder cos-
tae are slightly expanded and form a cusp-like node. Cos-
tac conmected to one another at the suture, forming an
oblique angle to the shell’s central axis. Extremely famt
spiral thledds on glossy body whorls. No wmbilicus. No
hasal cord. Aperture suboval. Outer lip of aperture thin
and reflected backwards.

Holotype: USNNM 33448S, maximum height 5.8 mm,
maxinnnm width 3.2 o,

Type locality:  Tenmile Creek 03 (CA017) (= Tulane
University locality TU 546), Clarksville Qunadrangle
USGS 7.5" Series (1945), Callionn County, Florida,
Chipola Formation.

Paratypes:  USNN 534498, 1 shell. locality and forma-
tion same as holotype: UF S4579. protoconch missing
and aperture broken, Tenmile Creek 01 (CA002) (= Tu-
lane University locality TU 830), Clarksville Quadrangle
USGS 7.5" Series (1945), Calhoun County, Florida,
Chipola Formation; UF 101562, 1 shell, protoconch
missing and aperture broken, Tenmile Creek 13 (CA058)
(= Tulane University locality TU 1097), Clarksville
Quadrangle USGS 7.5" Series (1945), Calhoun County,
Florida, Chipola Formation; UF 99083, 1 shell. Chipola
23 (CA037) (= Tulane University locality TU 711),
Clarksville Quadrangle USGS 75" Series (1945), Cal-
houn Connty, T*](mdl Chipola ]‘(umallon UF 94317, 2
shells, € lnp()la 13 (CA027) (= Tulane Um\u‘slt) locality
TU 455), Clarksville Quadrangle USGS Series
(1945), Calhoun Connty, }‘1()11(]1 Chipola F mmdtl(m

Distribution: I/)mmzum Lioerleae is a very common,
widely distribnted species. 1t has been found at the type
locality of Tenmile Creck as well as along Farley Creek
and the C liipola River.

Jtymology:  The species was named in honor of Shir-
ley: Hoerle, one of the pioneer researchers of Chipola
Formation mollisks.

Discussion:  Clench and Turner (1951) placed epito-
niids that possessed glossy whorls and extremely faint
spiral threads into the subgenus Epitonium. This classi-
fication has been retained with E. hocrleae.

Among recent species . hoerleae is most similar to
l})l/muum folicceicostune dOrhigny, 1842 which inhal-
its olfshore waters in the € uml)])( an and along Florida's
cast coast. Both the fossil species and its Recent conn-
terpart hiave glossy body whorls swith faint spival threads,
approxhmate ]\ the same ninmber of costae on the Tast
hody whorl (8=9 versns 7=8), and a shightly vellected
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Figures 67-73. Epitoninm alaguaense Mansfield, 1935, and Epitoninin hocrleae new species. 67-68. Epitonium alaquacn
= / / ] 1 ! /
ipertural and abapertural views of ],'.Iut\[..' USNM 373149 shown for comparison to E. counwaiae. 69=72. Epitoninu hioerl
wpertural. lateral. abapertural. and basal views of holotvpe USNM 53445S; maximum height 8.8 mm. maximum width 3.2 non. 73

Magnified view of sculpture of teleocon h of USNM 3344SS. Scale bar = 0.95 mm
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aperture lip. Epitonium hoerleae differs from the Recent
shell by having a greater number of nuclear whorls (3.5
versus 1.3), less e]e ated costae and a more slender body
configuration.

A comparison ol E. loerleae with a number of fossil
species shows that it most closely resembles Epitoninm
fargoi Olsson and Harbison. 1953, which was described
from the Plio-Pleistocene Caloosahatchee Formation of
south Florida as well as Epitonium proximus (de Boury,

1890) which was described from the early Pliocene of
France and the middle Pliocene of hnvland (Harmer,
1920-1925). Both E. lioerleae and E. fmaoz have convex,
glossy, body whorls, approximately the same number of
costae on the last body whorl (S versus 9), the costac are
reflected backwards, and both have a small eusp-like
node on the upper shoulder. Epitoniumn hoerleae ditters
from E. fargoi in that it has a more expanded reflected
outer lip. lacks a thickened cord on the inner lip. its
costae are thinmer and more blade-like and the spire
angle in E. hoerleac is less acute (24° versus 20°) than its
Pliocene counterpart. The European species, E. proxi-
mus, difters from E. Lioerleae in that it is larger and more
slender than its American counterpart and has more va-
rices on the bodv whorl (11-13 versus 8-9).

Epitonium kallistos new species
(Figures 74-78)

Description:  Shell small. turriculate; 3.5 smooth,
glossy, protoconcli whorls, 6.5 convex teleoconcl whorls
separated by a deep suture. Six moderately thickened,
slightly recurved costae on last body whorl. Spire angle
95°. Costae commected to one another at suture loumna
an oblique angle with the central axis. Costae lack a cusp-
like node on the shoulder of hody whorl. Bedy whonls
smooth and glossv. No nmbilicus: hasal cord absent. No
varices. Aperture suboval. lip slightly thickened and re-
curved.

Holotype:
mum width 2

UF 44614, maxinum height 6.5 mm, maxi-
3 mm.

Type Locality:  Tenmile Creek 02 (CA003) (= Tulane
University locality TU 70), Altha West Quadrangle
USGS 7.5 Series (19S82). Calhoun County, Florida,
Chipola Formation.

Distribution:
the tvpe locality.

Epitonium kallistos is known only from

Etvinology:  Nume is derived from the Greek word
kallisto meaning most beautiful.

Discussion:  Among Recent and fossil epitoniids, E.
kallistos is most similar to Epitoninm nnifasciatiom (Sow-
erby. 15440, a species that today ranges [rom southern
Florida to the Lesser Antilles (Cleuch d]](l Turner, 1951).
Epitonirn unifasciatim has also been reported from the
upper Miocene de posits ol the Entrerriense Formation
of Chubnt Province, Argentina (Brinet, 1995). Like its
Kecent and fossil comterpart, I kallistos has smooth,
shin mvex whorls, the apertire is suboval. there is no

hasal ridge, and the outer lip of the aperture is reflected
backwards. Epitonium kallistos differs from E. unifascia-
frm by having fewer costae on the last body whorl (6
versus 7 —9), a greater spll(‘ (uw](* (23° versus 71)”) more
deeply impre sw(] sutures, 411(] the costae on the body
whorls are more elevated.

Subgenus Gyroscala de Boury, 1857
Epitonium rokesae new species
(Figures 79-83)

Description:  Shell small, turiculate; three smooth,
alossy, bulbous protoconch whorls, 5.5 moderately con-
vex teleoconch whorls. Suture moderately lmplessed
Spire angle 27°. Eight to nine slightly raiscd, blade-like
costae on body whorl. Costae sinuous, not joined at su-
ture with costac on preceding whorl. Distinet, narrow,
basal ridge present. No varices. No umbilicus. Outer lip
missing.

Holotype: UF 113595, maximum height 4.3 mm,
maximum width 1.6 mm.

Tspc Locality:  Tenmile Creek 04 (CA020) (= Tulane
University ]()mllt\ TU 951), Clarksville Quadrangle
USGS 7.5 Series (1945). Calhoun County, Florida,
Chipola Formation.

Paratypes: UF 114957, 1 shell, Tenmile Creek 03
(CAO17) (= Tulane Um\emt\ ]()caht\ TU 546). Clarks-
ville Quadrangle USGS 7.5 Series (1943), Calhoun
Countv, Florida, C]]IPO]d F(n‘mati()n; UF 99136, 1 shell,
spire missing, Chipola 23 (CA037) (= Tulane University
locality TU 711), (Jlallxsn le Quadrangle USGS 7.5' Se-
ries (1945), Calhonn County, Florida, Chipola Forma-
tion.

Distribution:  Epitoninm vokesae has onlv heen col-
lected along Tenmile Creck and the C hlpola River.

Etvmology:  Named in honor of Dr. Emily Vokes, a
leading researcher of the family Muricidae and a mentor
to the many who have studied (,lnpola Formation fossils.

Discussion:  Epitonium of t]w subgenus Gyroscala
possess a smooth protoconch of about three whorls, high
axial lamellae, gently convex sinooth body whorls, a \\e]l
defined, thin lmsdl cord and a thickened peristome (Kil-
burn, 19853).
Thiele (1929) and a number of other European work-
ers have Ilhl(](’ Gyroscala subordinate to Cirsotrema.
Clench and Tumer (1951) and Abbott (1974) retained de
Bouny’s (1887) taxonomic classification of Gyroscala as a
sui)«f( mus of Epitonium. Kilbum (1985) followed the lead
of Australian and Japanese malacologists and accorded
Gyrose ala full generie status, \u()u]nw to Nakavama
(2003), the presence of a basal cord in Gyroscala justifies
raising this eplt(mn(] to generic level. Once Gyroscala
was raised to generie status, a number of investigators
snggested establishing subgenera, Kilbnm, lor example,
suggested two subgenera (Boreoseala and Cireuloscala),
while Nakavama suggested three (Fragiliscala, Pomi-
scala, and Cirenloscala). As noted cartier, Nakavama al-
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-eady nsed Borcoscala as a subgenus for Cirsotrema. To
hu‘th\ 1 complicate the issue \\’cll et al. (1999) elevated
Gyroscala to the generic level but avoided nsing any
subgenera. Until a more comprehensive study has l)(-(n
done with Gyroscala, we have decided to retain Gyro-
scala as a subgenus of Epitonium as suggested by de
Boury and retamed by Cleneh and Turner.

Representatives ol the subgeneric group Gyroscala
are not very common. There are three reported living
species of the subgenus Gyroscala in the western Atlan-
tie. Epitonium /(1111( Hoswin Lamarck, 1822, is found from

Lake Worth, Florida. to the Lesser Antilles, as well as
from Franee to South Alrica. Recently, Gareia (2002),
reported E. lamellosum froni the Tndo-Pacific to Calitor-
nia. Epitoniuwm rupicola Kurtz, 1860, is found from Prov-
incetown, Massachusetts, in the Atlantie to the Texas
coast in the Gulf of Mexico, whereas Epitoniunt xenicima
Melville and Standen, 1903, is a cirenan-global species
(Garcia, 2006). None of the Recent western Atlantie spe-
cies appear similar to the Chipola Formation specics
which is much more slender, lacks varices on the last
whorl, has far fewer costae on the body whorls, and pos-
sesses a very distinctive, bulbous ])l‘()t()('()llc]L

There are three fossil species similar to E. vokesac.
One is Epitonivm aciculom (1. C. Lea, 1843) which,
according to ('znnphv]l (1993), was misidentified by

Gardner (1948) as E. pratti. The sp(*cws comes from the
Pliocene Yorktown Formation in Virginia and North
Carolina as well as the Plio-Pleistoeenc Waccaniaw For-
mation i North Carolina. Epitonium vokesac is more
slender than the Virginia and North Carolina species. In
addition. it has far tewer costac on the body whorl (9
versns 16-25). The other two fossil species similar to E.
vokesae are an unnanied specimen trom the Miocene
Chagres Formation of Panama (Woodring. 1959) and
Epitonium magnolianon (Olsson, 1916) from the lower
to middle Pliocene deposits from North and South Caro-
lina and Georgia. Both the Chipola Formation and
Panama fossil species lack spiral seulptiring, have low
sinuons costac on the hody whorls, and a suppressed
basal disk. The Chipola Formation species differs from
the Panama fossil in that it is much more slender and has
far fewer costae on the body whorl (9 versus 21). Epito-
niin vokesae is also a much more slender species than E.
magnoliann and Tacks varices.
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